Tumor-Microenvironment Relaxivity-Changeable Gd-Loaded Poly(L-lysine)/Carboxymethyl Chitosan Nanoparticles as Cancer-Recognizable Magnetic Resonance Imaging Contrast Agents.
Magnetic resonance imaging (MRI) contrast agents with tumor-microenvironment changeable relaxivity are effective to increase the sensitivity and selectivity of MRI in tumor diagnosis. In this study, pH-sensitive Gd-loaded Poly(L-lysine)/ Carboxymethyl Chitosan Nanoparticles (Gd-PCNPs) were developed as relaxivity-changeable MRI contrast agents based on the "on–off" switchable strategy. The "on–off" switchable nano-contrast agents were capable of releasing Gd3+ in response to physical stimulation, with structure transformed. Gd-PCNPs could responsively disassemble in an acidic tumor-microenvironment and increase the exchange of protons between water molecules and Gd3+ ions, thus selectively enhance the relaxivity in tumor area. Gd-PCNPs were self-assembled via electrostatic interaction between poly(L-lysine)-diethylenetriamine pentaacetic acid-gadolinium and pH-sensitive carboxymethyl chitosan (CMCS). Gd-PCNPs exhibited spherical shape with uniform particle size distribution (166.00 ± 1 .71 nm) and negative zeta potential (–13.2 ± 4.7 mV). The relaxivity of Gd-PCNPs increased from 6.618 mM–1 · s–1 to 10.008 mM–1 · s–1 when the pH values decrease from 7.4 to 6.0, which was higher than Magnevist® (3.924 mM–1 · s–1 at both pH 7.4 and 6.0 (p <0 05). The changeable relaxivity of Gd/PCNPs would result in enhanced tumor/normal tissue signal contrast, which was verified by in vivo MRI test. In vivo MRI test showed that the signal of Gd-PCNPs was significantly enhanced with prolonged imaging time in tumor tissue compared to Magnevist® (p <0 05). Furthermore, Gd-PCNPs exhibited unobvious in vitro cytotoxicity under the experimental concentrations in B16 cells. No obvious damage was observed in the different tissues of mice. These results indicated that the relaxivity-changeable Gd-PCNPs exhibited demonstrated sensitivity and selectivity in tumor diagnosis with a great potential as a novel MRI contrast agent.